These results indicate that MCI caregivers are at increased risk for caregiver stress, and they require enhanced assistance and/or education in caring for their loved ones.
Introduction
There is extensive literature on caregiver burden by family members of patients with Alzheimer's disease (AD) [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] , especially the physical, emotional and financial costs incurred as a result of increased caregiving responsibilities. It can be assumed that the level of caregiving burden among family members of patients with mild cognitive impairment (MCI) would be much less than that experienced by AD caregivers, but little research has examined this difference and little is known whether the pattern of burden among caregivers of patients with MCI is similar to that among caregivers of patients with AD. The term MCI has been used to describe the transitional phase between normal functioning and AD [11, 12] .
Many studies indicate that MCI progresses to AD at a relatively high rate, from 13 to 48% over 12-60 months [3] [4] [5] . The cognitive and functional changes associated with the progression to AD as well as the potential for a longer disease course among individuals with MCI pose a unique set of challenges for caregivers and other family members who provide assistance to or care for these patients.
There is some newer evidence to suggest that the spouses of patients with MCI are experiencing increased caregiver burden [13, 14] . MCI spouses/caregivers endorsed an increase in caregiving responsibilities such as greater frequency of errands, more coordination of transportation and greater management of business affairs and medications, with lifestyle constraints and an increase in household responsibilities being related to subjective caregiver burden anxiety [14] . However, no AD or other comparison groups were included and specific important patient-related characteristics such as neuropsychiatric symptoms or neuropsychological status were not examined.
Despite an abundance of literature investigating the relationship between patient cognitive functioning and burden among caregivers of AD, few studies have examined the influence of cognitive changes found in MCI and caregiver burden. Bruce et al. [13] reported that more than 30% of the spousal or child caregivers of patients with MCI endorsed a clinically significant caregiver burden, and the level of caregiver burden was significantly associated with several patient-related factors such as increased behavioral problems, depression, memory impairments and longer course of symptoms, though the burden was not related to overall neuropsychological status. Although there was no comparison group, the pattern of findings is similar to that found in the dementia literature, but the level of burden among the MCI caregivers appeared to be lower than that found in the dementia caregivers.
Among the many symptoms associated with dementia, the presence of neuropsychiatric symptoms such as apathy, disinhibition, depression, psychosis and agitation has been found to be one of the significant predictors of caregiver burden among caregivers of patients with AD [15] [16] [17] [18] [19] . Neuropsychiatric symptoms are more common among patients with MCI compared to healthy populations [20] [21] [22] [23] [24] , although at a lower rate than in patients diagnosed with dementia [10, 13] . Patients with MCI who have neuropsychiatric difficulties have been found to have significantly greater cognitive and functional impairments than MCI patients without these symptoms, suggesting that the presence of neuropsychiatric symptoms is a marker for MCI severity [21] , and neuropsychiatric dysfunction may exert its same effect on the family system as it does among AD patients. Despite these symptoms being commonly found in the MCI population, there have been few investigations of the influence of the neuropsychiatric symptoms of MCI patients on caregiver or spousal distress. In our prior work [25] , we showed that the caregivers of individuals with MCI were already experiencing a need for increased social support services comparable to that of individuals caring for AD patients. Although the pattern of patient-related factors was different between the two patient groups, the level of service need for caregivers of the MCI patients was more related to the neuropsychiatric symptoms of the patients whereas the service need for AD caregivers was related to the patients' functional disability. Fisher et al. [26] found that although the caregivers of patients with cognitive impairment, not dementia (CIND) spent fewer hours providing active help to care for recipients than caregivers of patients with dementia, the CIND caregivers experience significant emotional strain in relation to the patients' behavioral problems and their difficulties performing instrumental activities of daily living (ADL). This pattern was slightly different than the dementia caregivers, whereby only behavioral problems predicated emotional strain and depression, and suggests a differential pattern of patient influences between the two types of caregivers. The caregivers of CIND patients also reported depressive symptoms, though at a significantly lower level than the dementia caregivers. Other research has shown that problems with ADL in patients with mild dementia, assessed using an objective performance-based measure and informant-based ratings, predict caregiver burden and caregiver psychological distress [27] . Specifically, problems with orientation, finances, transportation and communication were associated with time and developmental burden and created greater hostility in the caregivers.
It is unknown to what extent MCI family members or caregivers experience increased caregiver burden compared to AD, despite some research suggesting that they are at an increased risk for distress and experience an increased need for social support services. Gallagher et al. [28] observed that the burden among MCI caregivers (n = 17) was more likely to be predicted by patient dependence for everyday activities (both basic and independent ADL) than by patient neuropsychiatric symptoms when compared to a group of moderate-to-severely impaired patients (n = 83), suggesting that the onset of patient depen-208 dence in the early stages of illness is a more prevalent factor in the burden for caregivers. The identification of which factors relate to caregiver burden should provide an opportunity to intervene and possibly reduce the level of burden at the very earliest stages of a possible dementing condition, as well as demonstrate significant implications of the long-term economic challenges of the disorder as it progresses. The purpose of this study was to compare the level of caregiver burden using a multidimensional measure of caregiving burden between caregivers of patients with MCI and AD and to determine which patient or caregiver factors are most related to burden or distress. Given that neuropsychiatric symptoms are common in patients with MCI, and these same symptoms have been shown to be a predictor of caregiver burden in AD, it was expected that such symptoms would also be related to caregiver burden among MCI caregivers. Early changes in the cognitive functioning of the patients were also predicted to be related to the level of caregiver burden.
Methods
Participants 135 participants and their study partners enrolled in the longitudinal cohort (University of Michigan -Memory and Aging Project, UM-MAP) of the University of Michigan Alzheimer's Disease Research Center (MADRC) were recruited for this study. The participants were recruited from the Cognitive Disorders Clinic in the Department of Neurology, the Neuropsychology Section at the University of Michigan, or from the community via newspaper advertisements, community outreach programs, the MADRC website, or word of mouth. Once they were screened, they were enrolled in the MADRC as part of the UM-MAP, which also includes the designation of a study partner. The participants were evaluated by a neurologist and underwent neuropsychological testing with a trained technician. Study partners completed measures of functional ability and neuropsychiatric symptoms with a trained staff member (e.g. study coordinator) and they completed a set of questionnaires containing the other measures on their own. The data of both the participants and the study partners were collected during the same research visit and all the participants provided informed consent. The UM-MAP was approved by the Institutional Human Use Review Board of the University of Michigan Health System.
Of the 135 participants (mean age = 72.4, SD = 9.8), 40 were healthy volunteers (normal controls, NC), 40 were diagnosed with MCI and 55 with probable AD. Diagnosis of the participants, including the NC, was done at a consensus meeting consisting of at least one neuropsychologist and two neurologists as well as other support staff. The NC were in good health and demonstrated a normal neurological examination, had no history of central nervous system disease, and had no memory-related complaints or cognitive impairments on neuropsychological testing. Participants were diagnosed with MCI according to revised criteria published by Petersen [12] , and participants were diagnosed with probable AD according to the NINCDS-ADRDA criteria [29] ; both criteria are used in the National Alzheimer's Coordinating Center Unified Data Set funded by the National Institute on Aging [30] .
Study partners were identified as a spouse, family member or close friend who knew the participant well and could rate the participant's functioning. For those participants who were designated as MCI or AD, the study partners were also identified as those individuals who provided care for the participant. Due to the inclusion of healthy control participants with no cognitive impairment or those participants with minimal cognitive impairment, not all participants were in need of a caregiver, and the term 'caregiver' is used to describe the study partners throughout this project. The caregivers were 90 women and 50 men, ranging in age from 29 to 92 years (mean = 65.1, SD = 11.7). The majority (85.2%) of the caregivers identified themselves as white, 14 (10.4%) as African American, and 2 (1.5%) as Asian. The relationship between the caregivers and the participants included 93 (69%) spouses, 25 (18.5%) children, 5 (3.7%) siblings and 6 (4.5%) friends. The majority of the participant pairs (74%) were living together at the time of the study. Most (76%) of the caregivers reported that they had daily contact with the participant, 4.4% indicated that they had contact 3-4 days per week, 5.9% had contact 2 days per week, and 5.9% had contact fewer than 2 days per week.
Measures

Caregiver Measures
Caregiver Burden Inventory. The Caregiver Burden Inventory (CBI) [31] is a 24-item scale designed to measure the overall impact of burden on caregivers. Family members rate their feelings on a 4-point scale (0 = never, 4 = nearly always) across five factors that include time dependency, development, physical health, social relationships and emotional health. Examples of items include: 'I have to help him/her with many basic functions' and 'My caregiving efforts aren't appreciated by others in my family.' Scores range from 0 to 96 points with higher scores indicating a higher caregiver burden.
Service Utilization/Service Need. The caregivers were asked to rate what kind of services they used in 'caring for the person they were with today' [32] . For each of the 18 services, there were three possible responses: 0 = 'no, the service is not needed,' 1 = 'yes, it is used,' and 2 = 'not used, but the service is needed.' In order to create a 'service need' variable which reflects the need for service, responses to the questions were dichotomized into the following: 0 = service was not needed and 1 = if the service was needed regardless if it was fulfilled or not. Scores were summed to create a total service need variable.
Satisfaction with Life Scale. The Satisfaction with Life Scale (SWLS) [33] is a five-item measure that assesses the global judgment of life satisfaction of the family member. SWLS items are global rather than specific in nature, which allows respondents to weight domains in terms of those they individually deem most important. Statements are rated on a 7-point Likert scale (1 = strongly disagree, 7 = strongly agree). extremely) scale that measures the presence of psychological symptoms (i.e. depression, anxiety and somatization) in both psychiatric and nonpsychiatric populations. The BSI-18 is a shortened version of the BSI [34] , which was based on the Symptom Checklist-90-Revised [35] . Global BSI-18 scores have been reported to correlate highly (0.90 or greater) with analogous scores from the Symptom Checklist-90-Revised [36] .
Short Form Health Survey. The Short Form 12-item Health Survey [37] is a 12-item scale that measures the overall health status of the family member. Family members are asked to rate their health, abilities to perform tasks (e.g. climbing stairs, household chores), as well as the interference of health problems in limiting their work and regular activities.
Perceived Social Support. The Social Provision Scale (SPS) is a 24-item self-report measure completed by the family member that examines their own perceived social support [38] . Respondents indicate the extent to which six provisions (attachment, social integration, reassurance of worth, reliable alliance, guidance and opportunity for nurturance) are currently available to them, taking their entire support network into consideration. Responses are given on a 4-point scale (1 = not at all true, 4 = completely true) to descriptions of the presence or absence of a specific provision. Total scores range from 24 (low perceived social support) to 96 (high perceived social support). Example items include: 'There are people I can depend on to help me if I really need it' and 'I feel a strong emotional bond with at least one other person.'
Neuropsychiatric Inventory Questionnaire. The Neuropsychiatric Inventory Questionnaire (NPI-Q) [39] assesses psychopathology commonly found in dementia patients through a semistructured interview with a caregiver. The version used comprises of 12 behavioral domains: delusions, hallucinations, agitation, dysphoria, anxiety, apathy, irritability, euphoria, disinhibition, aberrant motor behavior, night-time behavior disturbances, and appetite and eating abnormalities. The Individuals' symptoms were scored as 0 (absent) or 1 (present), and if present, a severity rating was obtained: 1 (mild), 2 (moderate) or 3 (severe). The range for the severity scale was 0-36. The caregivers completed the NPI-Q with a trained staff member (e.g. study coordinator).
Functional Activities Questionnaire. The Functional Activities Questionnaire (FAQ) [40] is comprised of 10 items developed to assess instumental ADL over the previous 4 weeks (e.g. writing checks, shopping, preparing a meal, paying attention, etc). Responses range from 0 (normal) to 3 (dependent), with higher scores indicating more impairment (range 0-30). The caregivers completed the FAQ with a trained staff member.
Participant Variables
Neuropsychological Assessment. All the participants were administered a battery of neuropsychological tests taken from the Unified Data Set test battery [30] . The test battery assessed a broad range of cognitive functions within a short time frame and included the Mini-Mental State Examination (MMSE) [41] , Boston Naming test (30 odd-numbered items) [42] , Animal Fluency [43] , Logical Memory And Visual Reproduction from the Wechsler Memory Scale -Revised [44] , Trail Making test (TMT) [45] , Digit Symbol from the Wechsler Adult Intelligence Scale [46] , the Controlled Oral Word Association test [47] , the Wisconsin Card Sort test [48] and the Geriatric Depression Scale [49] . A study team neurologist completed the Clinical Dementia Rating Scale [50] , which is a measure of dementia severity.
Statistical Analyses
We examined the summary and average scores for caregiver ratings and participant assessment variables for the different groups (NC, MCI and AD). One-way analyses of variance (ANOVAs) were employed to examine age and education differences between the groups and χ 2 significance tests were used to examine between-group gender differences. Multivariate analysis of variance (MANOVA) was completed to examine the mean differences in caregiver burden scores between the groups. Post hoc comparisons were completed using the Scheffe F test. Product-moment correlation coefficients (Pearson's r) were computed to determine the association among sociodemographic variables, caregiver burden and other predictor variables.
All variables were screened for violations of assumptions associated with univariate and multivariate tests. Variables with nonnormal distributions that may inflate alpha were transformed to improve normality and linearity [51] . The results of this evaluation led to the square root transformation of the CBI total score, CBI subscales, the service need variable and the BSI. The untransformed values are included in the tables for ease of interpretation; however, the transformed variables are used in the statistical analyses and are noted where applicable.
Results
Demographic Analyses
There were no significant differences between the groups (NC, MCI and AD) with respect to age or educational level for either the patient participants or the caregivers (table 1) , although there were significantly more female NC patients compared to AD. As might be expected based upon the selection criteria for the three groups, there was a significant difference between the patient groups on the Clinical Dementia Rating Scale, the MMSE and most of the neuropsychological variables with the exception of the Boston Naming test (see table 1 ). The AD group was found to have significantly greater impairments on all neuropsychological measures compared to the other two groups, with the MCI participants falling in between the AD and NC participants, although the MCI group performed no differently from the NC on the TMT Part A. The patient groups did not significantly differ from one another on the Geriatric Depression Scale. Table 1 lists the demographic information and the means and standard deviations (SD) for each group (NC, MCI and AD) as well as the results of the χ 2 tests.
Multivariate Analyses
MANOVA revealed significant differences between the NC, MCI and AD groups for the total CBI score as well as the CBI time dependency and development subscales (p < 0.000) (see table 2). Post hoc analyses showed that the AD group reported a significantly higher total CBI score and individual CBI subscale scores compared to the NC. The MCI group reported scores in between both the NC and AD groups. The MCI caregivers reported significantly more total burden than the NC, particularly in the amount of time spent caring and development subscales (p < 0.000) from the CBI (table 2) . The MCI and AD caregivers reported similar levels of emotional strain, physical burden and social burden. Additionally, the MCI and AD groups reported similar levels of service need, but both caregiver groups reported significantly more service need than the NC (p < 0.000). Figure 1 shows differences in CBI total and subscale scores between the caregiving groups and table 2 lists the means, SD and results of the MANOVA. As expected, the AD patients were found to have significantly greater functional impairment (FAQ) and more neuropsychiatric symptoms (NPI-Q) then the NC and MCI patients (p < 0.000). There were no significant caregiver group differences between caregiver reports of psychological distress (BSI), life satisfaction (SWLS) or social support (SPS-12).
Relationship of MCI Total Caregiver Rating to Patient and Caregiver Variables
Among the MCI caregivers, bivariate correlations showed a significant relationship between the CBI total score and the SPS-12 (r = -0.368, p = 0.032), SWLS (r = -0.408, p = 0.017), service need (r = 0.549, p = 0.001) and NPI-Q (r = 0.573, p = 0.000) (table 3). The CBI total score was significantly related to the patient's performance on the TMT Part B (r = 0.435, p = 0.016). Among the AD caregivers, the CBI total score was related to the SWLS, service need, BSI, MMSE and Visual Memory. See table 3 for correlations between CBI total scores and measures of psychosocial, behavioral and neuropsychological variables.
Discussion
The present findings confirm that caregivers of individuals with MCI are already experiencing increased caregiver burden compared to healthy controls; in particular, they report feeling burdened by the amount of The results suggest that MCI caregivers are reporting that their lives have diverged from their intended course at an early stage of disease in their loved one, and that this is a prominent factor in their total perceived burden. The overall level of caregiver burden in the MCI group is greater than what the study partners of the NC are reporting, yet at a lower level than that reported by caregivers of patients with AD, even though the MCI caregivers are reporting similar levels of emotional, physical and social burden to those caregiving for AD patients. Despite the diagnostic criterion for MCI being subjective cognitive complaints as well as evidence of objective cognitive impairment in the context of intact ADL and general intellectual abilities [11] , there are notable symptoms in MCI that are distressing to caregivers, which are not present in the healthy controls. This provides further evidence that MCI is not always 'normal aging' and may reflect the transitional phase between normal functioning and AD [11] . Furthermore, the differences in caregiver burden between the diagnostic groups suggests that the level of cognitive and functional impairment often found in dementia may not be the sole factor predicting caregiving burden, as caregivers of patients with MCI who are neither cognitively or functionally impaired are experiencing notable burden. Perhaps as a consequence of increased caregiving burden, MCI caregivers are reporting a similar need for support services as AD caregivers. Even when MCI patients are in the early stages of a possible degenerative condition, their caregivers or family members are starting to experience strain in their relationships with friends/family, changes in health status, and negative feelings toward their care recipient, and at a similar level to those caring for someone with AD. These findings are particularly striking given that, by definition, the MCI patients have less severe cognitive impairments and significantly less functional impairments than the AD patients [11] . Prior research indicates that caregivers who require extra assistance when caring for patients experience significant distress or burden [52] [53] [54] [55] [56] . This appears to be the case with MCI caregivers, even though there is no relationship between the level of psychological distress and caregiving burden. It may be that those in the early caregiving stages of patients with MCI are recognizing the need for assistance and feeling impacted by the increased responsibility of taking care of the patient, but this has not yet interfered with psychological processes. This further indicates that early assistance and/or education in caring for their family member may provide early intervention to reduce distress associated with dementia caregiving.
Despite no difference between the emotional, physical or social burden as well as a need for support services among the MCI and AD caregivers, the factors underlying caregiver burden between the groups of caregivers are different. The neuropsychiatric symptoms of the patients and their performance on a cognitive set-shifting/executive functioning task are related to higher burden levels among the MCI caregivers. This may indicate that early neuropsychiatric or executive dysfunction among patients is an early indicator of the level of resources or intervention caregivers may require. In contrast, increased frailty, poorer visual memory and worse mental status in addition to neuropsychiatric symptoms are related to increased burden among AD caregivers. In the present study, neuropsychiatric symptoms are prevalent in participants with MCI, consistent with previous studies [20, 23] . Although the severity is lower than that reported in the AD participants, the neuropsychiatric symptoms and executive functioning of the MCI patients show an important relationship to the overall total burden among the MCI caregivers.
This study provides a new perspective on evaluating patients with MCI, as the findings suggest that their family members or caregivers are experiencing increased levels of burden, especially as the patient's level of neuropsychiatric or executive dysfunction increases. Future research is necessary to demonstrate that providing MCI caregivers with realistic education and available resources related to psychiatric and behavioral difficulties may significantly reduce the caregiver burden early in the course of a neurodegenerative condition. Providing caregivers or family members with access to support groups and lists of potential resources might help dispel the reportedly low levels of social support among MCI caregivers in particular, which may in turn increase their wellbeing and assist in buffering against other stresses related to caregiving.
There are limitations to this study that could impact on the interpretation and generalization of the results, such as relatively small sample sizes. Although we found significant differences between the caregiving groups using our relatively small sample sizes, we may have missed important differences or found differences that are not real based on the use of multiple tests. The present findings should be considered preliminary based on the small sample size, and replication using a larger sample is needed. Our sample included primarily highly educated Caucasian participants; therefore, the ability to generalize from the present study would be enhanced by replication with a more ethnically diverse patient and caregiver population. There is a large body of literature about how caregiver/patient ethnicity, geographic region, or relationship between the caregiver/patient impacts the caregiving burden in AD, thus future research would need to investigate such associations in MCI caregivers. Such an educated sample might have also affected the results of cognitive testing data and, therefore, limited our analyses. In addition, data were not collected on whether the participants required the use of a caregiver and for how long they may have provided such care, though we assumed that the caregivers have been caring for patients with AD for a longer period of time. Certainly, the duration of care and the amount of informal care provided by the caregiver would have an impact on the overall burden and would be crucial to obtain in future studies. In addition, the recruitment of participants from mostly tertiary care specialty clinics may also limit the generalizability of the findings. Patients with MCI who present to a tertiary clinic for medical consultation may have worse or different cognitive or neuropsychiatric presentations than those in the community, thus impacting caregivers differentially. It is unclear whether similar levels of burden among MCI caregivers would be found in an exclusively community-based sample. Furthermore, it has been suggested that there may be a different clinical pattern of neuropsychiatric and psychiatric symptoms between amnestic MCI and nonamnestic MCI patients [57] , which might affect the caregiver burden in different ways. Although not specifically addressed in this study, this remains an important question for further investigation and the current results might imply that MCI patients with greater executive dysfunction would be related to higher levels of caregiving burden. Future studies should examine more closely the role of cognitive performance as it relates to neuropsychiatric dysfunction in predicting caregiver burden. This is the first study to our knowledge which reports that caregivers of individuals with MCI are already experiencing increased levels of burden and that it is related to patient neuropsychiatric and executive functioning.
